Cells, rather than extracellular matrix, nucleate apatite in glutaraldehyde-treated vascular tissue.
Glutaraldehyde (GA) causes a large increase in [Ca(2+)](i) and [P(i)](i) and calcification of porcine aortic valve fibroblasts. Calcification in GA-treated vascular tissue is likely to begin intracellularly, but the potential role of extracellular matrix has not been taken into account in earlier studies. To compare the role of cells and matrix in calcification, intestinal pouches made of a lipid-extracted rat small intestine were prepared. Lipid-extracted porcine aortic valves, or cells cultured from those same valves, were placed in intestinal pouches, sealed, fixed with GA, and grafted in rat subcutis. Cells in the pouches calcified in 3 weeks whereas the valvular matrix did not calcify for 9 weeks. Cellular calcification spread to the wall of the intestinal pouches and grew heavier after 9 weeks. Similarly, smooth muscle cells calcified exclusively in GA-treated rat aorta grafted in rat subcutis for 3 weeks. Calcification of extracellular matrix was seen after 9 weeks. Cells initiate calcification and extracellular matrix serves as a substrate for the subsequent growth of apatite in GA-treated vascular tissue.